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a b s t r a c t
Background: Surgical treatment of isolated posterior shoulder instability—a rare and often misdiagnosed
condition—is controversial because of poor outcomes. Failure of physical therapy in symptomatic young
athletes requires capsulolabral reconstruction or bone block procedures. The goal of this study was to
report the outcomes of patients who have undergone surgical capsulolabral reconstruction and to look
for risk factors that contribute to failure of this procedure.
Material and method: We analyzed the outcomes of 101 patients who underwent capsulolabral recon-
struction: 83 included retrospectively, 18 included prospectively. The procedures were performed alone
or in combination with capsular shift, labral repair, closure of the rotator interval and notch remplissage.
The primary endpoint was failure of the procedure, deﬁned as recurrence of the instability and/or pain.
We also determined the outcomes based on speciﬁc (Walch–Duplay, modiﬁed Rowe) and non-speciﬁc
(Constant, resumption of activities) scores of shoulder instability.
Results: The results were satisfactory despite a high failure rate: 35% in the retrospective cohort with
4.8±2.6 years’ follow-up and 22% in the prospective cohort with 1.1±0.3 years’ follow-up. The various
outcome scores improved signiﬁcantly. Ninety-two percent of patients returned to work and 80% of
athletes returned to their pre-injury level of sports. Eighty-ﬁve percent of patients were satisﬁed or
very satisﬁed after the surgery. No risk factors for failure were identiﬁed; however, failures were more
common in older patients, those who underwent an isolated procedure and those who had unclassiﬁed
clinical forms.
Conclusion: Treatment of posterior shoulder instability by capsulolabral reconstruction leads to good
clinical outcomes; however, the recurrence rate is high.
ospecLevel of evidence: 4 – retr
. Introduction
Treatment of posterior shoulder instability continues to be chal-
enging. This is a rare condition thatmakes up 2% to 10% of shoulder
nstability cases [1,2] and mainly affects young, male athletes [3,4].
he main risk factors for recurrence [4] are being less than 40 years
f age, suffering from epilepsy and having a humeral notch volume
reater than 1.5 cm3. Surgical techniques to enhance shoulder sta-
ility have improved with the development of arthroscopy [5–8].
  ∗ Corresponding author.
E-mail address: andkevin@hotmail.com (K. Andrieu).tive study.
They are now more reproducible and have limited complications
related to posterior shoulder approaches [9,10].
Surgical techniques for posterior instability resemble those for
anterior instability but the published outcomes are not as good
[3,11]. The diagnosis can be difﬁcult to make as other injuries may
be present concurrently in the shoulder. These must be ruled out,
otherwise the treatmentprovidedwill be inappropriate, potentially
leading to poor outcomes [12].
There are no large published French studies on the outcomes
after surgical capsulolabral reconstruction for isolated posterior
shoulder instability. Large studies from the United States [7,13,14]
focus on athletes involved in pitching sports.
Clinical examination must discover four main criteria to deﬁne
instability: unidirectional posterior subluxation [15], voluntary or
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Sixty-ﬁve patients agreed to be re-operated, while 80% of patients
were very satisﬁed (n=44) or satisﬁed (n=22) (Fig. 3). Seventy-six
patients (92%) returned to work after an average of 5.5 months.
Fifty-two patients (63%) resumed their sports participation and 16
Table 1
Preoperative characteristics of patients in the retrospective andprospective cohorts.
Cohort description Retrospective (n=83) Prospective (n=18)
Age (years± SD) 28.9±9.2 28.3±10.6
Sex (male ratio) 59 (71%) 16 (89%)
Dominant side involved 54 (65%) 8 (44%)
Athletes 62 (75%) 11 (61%)
Competitive 20 (24%) 4 (22%)
Deﬁned injury event 62 (75%) 17 (94%)
Involuntary 40 (48%) 14 (78%)
Voluntary 3 (4%) 0
Voluntary to involuntary 10 (12%) 2 (11%)
Painful 20 (24%) 2 (11%)
Unclassiﬁed 10 (12%) 0
Bone damage on CT scan
(glenoid/humeral side)
28 (34%)/16 (19%) 6 (33%)/6 (33%)
Capsulolabral procedures (retrospective 
cohort) 
• Repair+ shift 
• Labral repair only 
• Capsular shift only 
( +) Interval closure nvoluntary and reproducible [14], presence of hyperlaxity and a
eﬁned injury event. A full imaging work-up consisting of X-rays,
T scanorMRIwith injection isneeded to identifybone, capsuleand
abrum injuries. It will also reveal any cartilage damage that may
e contributing to the pain, which often occurs with instability [7].
The goal of this studywas to determine the outcomes of patients
ho have undergone isolated soft tissue procedures (labral repair,
apsular reconstruction and/or tendon/ligament repair) as a treat-
ent for isolated posterior shoulder instability and to identify
isk factors for failure. We hypothesized the best results would be
btained in athletic patients who have involuntary post-traumatic
nstability without associated bone damage.
. Material and methods
In the context of a symposium of the Francophone Society of
rthroscopy (SFA) on posterior shoulder instability, we included
02 patients treated for isolated posterior shoulder instability at
1 hospitals. The cohort consisted of 150 patients included retro-
pectively and 52 patients included prospectively.
Inclusion criteria were the presence of unidirectional posterior
nstability, with or without pain, surgical treatment on the soft tis-
ues and at least 1 year of follow-up. Patients were excluded if
hey had undergone a bone block procedure (15 in the prospec-
ive cohort and 66 in the retrospective cohort), if they had not been
reated surgically (19 in the prospective cohort), had a psychologi-
al condition related to the instability, or had posterior subluxation
ith osteoarthritis or chronic dislocation.
The procedures performed consisted of capsular shifting (10 in
he retrospective cohort and 3 in the prospective one), capsulo-
abral reconstruction (6 in the retrospective cohort and 1 in the
rospective one) as described by Bradley et al. [15] or a combina-
ionofboth (62 in the retrospective cohort and13 in theprospective
ohort) with associated rotator interval closure in select cases (8
n retrospective cohort). For 7 patients in the retrospective cohort
nd 3 in the prospective cohort, anterior notch remplissage was
erformed alone or in combination with other procedures.
Datawere collected fromthepreoperative recordsandat the last
ollow-up for patients in the retrospective cohort. For the patients
n the prospective cohort, data were collected before the surgery
nd then at 6 and 12 months’ postoperative. The clinical outcomes
onsisted of speciﬁc (Walch–Duplay, modiﬁed Rowe) and non-
peciﬁc (VAS for pain, Constant, Subjective Shoulder Value) scores
f shoulder instability. Every patient also underwent X-rays and CT
rthrography or MRI to look for capsule, labrum and bone damage.
Patients were placed in one of four groups, depending on the
linical presentation:
involuntary for patients with instability secondary to a deﬁned
injury event, without reproducible or voluntary dislocation;
voluntary for patients with reproducible voluntary instability,
typicallywithout a deﬁned injury event, butwith inherent hyper-
laxity;
voluntary to involuntary for patients with voluntary instability
initially who suffered an injury leading to loss of control over
their instability, which is now symptomatic;
pain for patientswho complain of painwith anatomical posterior
instability lesions.
The primary endpoint was the occurrence of failure, deﬁned
s recurrence of the instability with dislocation or subluxation
nd/or pain. The secondary endpoints were the Walch–Duplay
nd modiﬁed Rowe Shoulder Speciﬁc scores [16,17], Visual Analog
cale (VAS) for pain, Subjective Shoulder Value (SSV) and Constant
cores. Patient satisfaction was graded as very satisﬁed, satisﬁed,somewhat satisﬁed and disappointed. Return to work and resump-
tion of sports were also recorded.
Statistical analysis: descriptive statistics were used to sum-
marize the data. The normality of the distributions was veriﬁed
using the Shapiro–Wilk test. Differences between mean values
were tested using Student’s t-test or the Mann–Whitney test if the
data were not normally distributed. The relationship between cat-
egorical variables was analyzed with a Chi2 test. Statistical tests
were performed with the statistical package, R version 3.3.3 (R
Foundation, Vienna, Austria). A P-value≤0.05 was considered as
statistically signiﬁcant.
3. Results
In the retrospective cohort, 83patients (55%)underwent soft tis-
sue procedures; 18 patients (35%) did so in the prospective cohort.
These two groups were comparable in terms of age, sex, sports
level, dominant side involvement, glenoid bone damage detected
on imaging; however the breakdown of clinical forms deﬁned for
the symposium differed between groups (Table 1). The procedures
performed in each cohort are shown on Figs. 1 and 2. Resorbable
suture anchors were used in most cases – 3 on average. Postopera-
tively, immobilization in neutral rotation was used in 75 patients
(74%) for an average of 5 weeks with rehabilitation starting after
the 3rd week.
The mean follow-up in the retrospective cohort was 4.8±2.6
years and 29 patients (35%) were considered failures: 7 cases
of recurrent dislocation, 12 of recurrent subluxation and 10 of
constant pain. The Walch–Duplay score was 75.9±26.7 and the
modiﬁed Rowe score was 80.3±23.6 at the most recent follow-
up. The VAS, SSV and Constant scores had also improved (Table 2).Fig. 1. Types of procedures performed to treat posterior shoulder instability in the
retrospective cohort.
• ( +) Notch remplissage 
Fig. 2. Types of procedures performed to treat posterior shoulder instability in the
prospective cohort.
Table 2
Non-speciﬁc outcome scores in the retrospective cohort.
Non-speciﬁc scores Preoperativea Postoperativea
Pain (VAS)/10 5.6±2.4 (34) 2.4±1.8 (68)
SSV/100 50.9±21.6 (33) 84.2±19.1 (71)
Overall Constant score 73.2 (42) 85.2 (76)
Pain 6.6 12.3
Function 13.4 17.4
Mobility 36.9 37.3
Strength 15.6 18.1
VAS: Visual Analog Scale; SSV: Subjective Shoulder Value.
a Mean± SD (n counts).
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Our study conﬁrmed that combined reconstruction with capsu-
lar shift procedures resulted in less failures than isolated capsular
shift as suggested by Bradley et al. [13]. However, these differ-
ences were not statistically signiﬁcant, likely due to the small
Capsulolabral procedures (prospective 
Somewhat 
satisfied-----.__ 
14% 
cohort) 
• Repair + shift 
• Labral repair only 
• Capsular shift only 
• ( +) Interval closure 
• (+)Notch 
remplissage 
31.8 
27.4 
52% 
41% 
Non-failures 
• Failure cases Fig. 3. Patient satisfaction in the entire cohort.
atients (80%) were at their pre-injury level after an average of 7.6
onths.
The highest outcome scores were in the involuntary instability
roup (Table 3). Therewereno signiﬁcant differences in the surgical
echnique used; however, isolated procedures were more com-
on in the subset of patients considered as failures. No signiﬁcant
orrelation was found in the subset of patients considered as fail-
res (Fig. 4).
able 3
utcomes based on the clinical presentation (except voluntary group).
Involuntary
(n=40)
Painful (n=20) Voluntary to
involuntary
(n=10)
Unclassiﬁed
(n=10)
Overall Constant
score
88.7 84.8 90.7 63.7
Pain 13.2 11.7 12.2 9.9
Mobility 38.5 37.2 39.3 30.8
Function 18.4 17.5 18.2 12.6
Pain (VAS)/10 1.0 2.2 3.3 2.5
SSV/100 87.0 82.5 87.1 69.4
AS: Visual Analog Scale; SSV: Subjective Shoulder Value; n: number of patients in
ach group.The mean follow-up in the prospective cohort was 1.1±0.3
years; the outcomes were similar to those found in the retro-
spective cohort. Four patients (22%) were considered as failures:
one case of recurrent subluxation and three of constant pain. The
Walch–Duplay score improved by 43.5±27.4 points and the modi-
ﬁed Rowe score by 55.9±27.6 points. Pain on the VAS was reduced
by 2.4 points; the SSV improved by 27 points and the Constant
score by 16.7 points (Table 4). Given the small cohort, no statistical
analysis was performed.
No complications related to the hardware were found in either
group. We did not come across more postoperative stiffness in
patients who underwent rotator interval closure or notch rem-
plissage. There were no neurological complications in the eight
patients (six in retrospective cohort and two in prospective cohort)
who underwent an open procedure.
4. Discussion
The shoulder speciﬁc and non-speciﬁc outcome scores were
good after capsulolabral reconstruction for posterior shoulder
instability; however, the failure ratewas high. The rates of return to
work (92%) and resumption of competitive sports (80%) were high.
We did not ﬁnd any signiﬁcant difference in the outcome based
on the various surgical techniques used, nor the various clinical
presentations.
Analysis of the failure cases revealed this subset of patients was
older than the non-failures cases (31.8 years versus 27.4 years).
The breakdown of patients into various clinical forms also differed,
with the failure cases having fewer patients from the involuntary
group and more from the unclassiﬁed group [patients which did
not ﬁt in one of the four groups deﬁned for this study] (Fig. 4).Fig. 4. Breakdown of clinical forms and age of the patients deﬁned as failed cases
versus non-failures.
Table 4
Outcomes in the prospective cohort.
Non-speciﬁc scores Preoperativea Postoperativea
Pain (VAS)/10 4.47±2.7 2.39±3.5
SSV/100 59.7±18.4 87.1±18.5
Overall Constant score 70.4±18.4 87.1±16.7
Pain 8.1 12.7
Function 11.8 17.3
Mobility 34.7 37.3
Strength 15.8 19.8
Walch–Duplay score/100 40.89±21.8 85.3±19.1
Modiﬁed Rowe score/100 33.5±20.4 90±18.3
VAS: Visual Analog Scale; SSV: Subjective Shoulder Value.
a Mean± SD.
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[umber of patients in these subgroups. The small number of
atients in the cohorts makes it impossible to identify risk factors
or failure, no matter which surgical technique was used, clinical
resentation or associated factors (bone damage, age, competitive
ports).
The 2015 review of literature published by DeLong et al. [3]
uggested better outcomes for arthroscopic techniques than open
rocedures during posterior shoulder stabilization. We did not
peciﬁcally evaluate this point in our study as only eight patients
nderwent an open procedure. Their meta-analysis found a recur-
ence rate of 8.1% for all techniques combined with persistent pain
n 12.3% of patients. The failure rate in our study, which took
nto account recurrence of the subluxation or dislocation along
ith constant pain, was higher than in large, recently published
rospective studies [13,18]. This higher rate can be attributed
o the broad deﬁnition of failure in our study (all patients who
ad recurrent dislocation, subluxation or constant pain) compared
o other studies in which failure is deﬁned relative to speciﬁc
utcome scores, independently of the recurrence of subluxation
r pain [3,7,13,14].
In our large retrospective cohort, thehigh failure rate (35%)must
e placed in the context of the high patient satisfaction rate (80%)
nd thehighportionof patients returning towork (92%) and resum-
ng their sports (80% for competitive athletes). This is likely due to
he difference in patients’ expectations and the strict failure crite-
ion used in our study. If failure had been deﬁned as the recurrence
f instability or pain in patients who were not satisﬁed or did not
mprove, the overall failure rate would be reduced from 31.7% to
3.4% with all treatments combined.
In the prospective study, the ﬁndings were similar but the fail-
re rate lower. The primary reason for failurewas the development
f postoperative pain; therewere few recurrences of the instability.
he small number of patients included and the shorter follow-
p did not allow us to extensively analyze these ﬁndings. In the
atients with chronic instability, persistent pain outside instabil-
ty episodes was—in some cases—related to cartilage damage that
ould not be addressed surgically.
Despite the bone damage over the posterior glenoid found in
3% of patients (Table 1), this subset of patients did not expe-
ience more failures following surgical treatment of soft tissues.
evertheless, the extent of bone damage was not quantiﬁed. Bone
amage is likely the best indication for a bone block procedure.
p to now, no study has looked at the extent of bone loss as an
ndication for bone block procedures in posterior instability [19].
prospective study comparing these two techniques based on
he extent of bone damage would allow us to better deﬁne the
ndications.
The small number of patients who underwent rotator interval
losure and notch remplissage in combination with the capsule
rocedures did not allow us to identify risk factors speciﬁc to
hese techniques. Nevertheless, the outcomes were not superior
or did more complications occur when these procedures were
erformed. Postoperative stiffening reported in some studies after
nterval closure [20]was less for arthroscopicprocedures thanopen
nes because of supero-inferior closure instead of medio-lateral,
hich can explain our observations. To determine the impact of
hese associated procedures, a larger study is needed that takes
nto account the preoperative lesions and compares these various
rocedures in a prospective, randomized manner.
[
[5. Conclusion
Treatment of posterior shoulder instability by capsulolabral
reconstruction leads to good clinical outcomes; however, the fail-
ure rate was high based on our stringent criteria. The indication
is most appropriate in young athletes with a clinical involuntary
instability. The presence of small bone lesions on the glenoid side
is not a contraindication to this type of treatment. The surgical
procedure must combine capsular shifting with labral repair and
potentially interval closure or notch remplissage.
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